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Abstract 
Many	studies	have	proved	the	direct	involvement	of	staphylococci	in	causing	skin	diseases	in	dogs.	
Although	they	are	mucosal	residents	and	commensals	of	the	skin,	in	certain	conditions	they	are	becoming	
pathogens	 causing	 pyoderma.	 The	 present	 study	 aims	 to	 highlight	 morpho-biological	 properties	 of	
staphylococci	 strains,	 necessary	 for	 both	 establishing	 genus	 and	 species	 of	 the	 isolated	 strains	 and	
assessing	their	pathogenic	potential.	The	study	was	conducted	on	a	total	of	30	samples	collected	from	30	
dogs	brought	at	the	Faculty	of	Veterinary	Medicine	of	Bucharest	clinics	for	diagnosis	and/or	treatment	
during	 January-July	2013.	Samples	were	bacteriological	 examined	 in	 the	Microbiology	Laboratory	of	
the	 same	 institution.	The	 studied	 strains	were	 identified	based	on	 their	 cultural,	morphological	 and	
biochemical	 features	and	on	their	response	 to	certain	antibiotics.	There	were	 isolated	and	 identified	
30	strains	of	staphylococci	out	of	which	28	belonging	to	Staphylococcus pseudintermedius and	2	strains	
belonging	to	Staphylococcus aureus,	which	proves	both	the	prevalence	of	S. pseudintermedius	in	causing	
canine	 skin	 infections	 and	 the	 high	 degree	 of	 the	 pathogenicity	 of	 the	 bacteria	 responsible	 for	 the	
lesions.The	present	study	shows	that	Staphylococcus pseudintermedius	is	the	main	bacteria	involved	in	
the	occurrence	of	canine	pyoderma.	By	highlighting	the	morpho-biological	properties	of	the	investigated	
strains,	it	is	achieved	the	basic	condition	required	for	the	selection	of	strains	used	in	developing	staph	
autovaccine	and	for	finding	the	antibiotic	of	choice	that	guarantees	therapeutic	success.
Keywords
pyoderma, dog, Staphylococcus spp, morpho-biological properties, identification
INTRODUCTION
Pyodermas	 are	 frequent	 skin	 infections	
processes	with	a	wide	range	of	 lesions,	 involving	
most	 currently	 as	 pathogens	 the	 staphylococci.	
Considering	 that	 in	 dogs	 the	 most	 common	
bacterium	that	colonize	the	skin,	both	isolated	from	
healthy	animals	(Cox	et al.1988)	and	from	the	sick	
ones,	is	Staphylococcus pseudintermedius,	knowing	
its	morpho-biological	features	(Faires	et al.,	2009)	
becomes	 a	 major	 requirement	 in	 establishing	
appropriate	 measures	 for	 the	 prevention	 and	
effective	treatment	of	skin	infections.
MATERIALS AND NETHODS
Researches	were	 conducted	 on	 a	 total	 of	 30	
samples	 collected	 from	 30	 dogs	 diagnosed	 with	
pyoderma	in	the	clinics	of	the	Faculty	of	Veterinary	
Medicine	Bucharest,	aged	between	10	months	and	
13	years	old,	during	 January	 -	 July	2013.	Sample	
analysis	 consisted	 of	 a	 complex	 bacteriological	
examination	 which	 led	 to	 the	 isolation	 and	 the	
identification	of	30	strains	of	staphylococci,	based	
on	 the	 cultural	 and	 morphological	 features,	 on	
biochemical	 properties	 (Robertson	 et al., 1992;	
Rosenstein	 et al.,	 2003;	 Sasaki et al., 2007),	 on	
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their	response	to	certain	antibiotics	and	by	using	
API	 multitest	 systems	 (API	 20	 STAPH	 SYSTEM).	
It	 was	 also	 estimated	 the	 sensitivity	 to	 specific	
antibiotics	by	using	the	disk	diffusion	method	with	
thin	wafers	 from	primary	culture	or	subcultures.	
The	 bacterioscopic	 examination,	 conducted	 on	
solid	media	cultures,	using	Gram	staining	method,	
has	shown	bacteria’s	morphological	features.
Media	used	were:	-	Commons:	nutrient	broth,	
nutrient	 agar	 and	 agar	 enriched	 with	 defibri-
na	ted	 ram	 blood;	 	 -	 Specials:	 agar	 with	 egg	
yolk	 emulsion	 (the	 Baird-Parker	 medium)	 for	
lecithinases,	 DNA	 agar	 for	 detecting	 nuclease/
thermonuclease	 activity,	 brain-heart	 infusion	
agar	 with	 1%	 glycerol	 and	 erythromycin	 0.4	 μg	
/	ml	 (for	 glycerol	 decomposition),	 Chapman	 and	
TSI	 media.	 Reagents	 used	 were:	 3%	 hydrogen	
peroxide	for	detecting	catalase	production,	citrate	
rabbit	plasma	with	EDTA	for	coagulase	detection,	
peptone	physiological	salt	solution,	sterile	paraffin	
oil	 as	 an	 adjuvant	 for	 establishing	 anaerobic	
decomposition	 of	 glucose,	 peptone	 water	 with	
bromothymol	blue.	
Cutaneous	 or	 purulent	 exudate	 from	 the	 le-
sions	of	examined	dogs	was	collected	with	a	ste-
rile	 swab,	 under	 aseptic	 conditions.	 In	 the	 ca-
se	 of	 pustules	 or	 furuncles,	 the	 sampling	 was	
performed	from	the	intact	lesions.		Subsequently,	it	
was	performed	the	inoculation	of	broth	and	nutrient	
agar	 plates.	 Inoculated	 media	 were	 incubated	 at	
37°C	in	normal	atmosphere.	In	order	to	obtain	pure	
cultures,	 it	 was	 done	 the	 transfer	 of	 the	 obtained	
colonies	 on	 common	 and/or	 enriched	media.	 The	
identification	of	the	isolated	strains	was	performed	
by	gathering	 the	data	obtained	 from	the	 following	
tests: macroscopic	examination	of	bacterial	cultures,	
bacterioscopic	examination,	catalase	test,	anaerobic	
glucose	 decomposition	 test,	 anaerobic	 glycerol	
decomposition	test,	pigment	production,	hemolysis	
test,	DNase	production,	biochemical	tests	-	Api	Staph	
type	 (for	 assignment	 of	 staphylococci	 to	 species/
subspecies	and	establishing	their	pathogenicity).
RESULTS AND DISCUSSIONS
All	 isolated	strains,	observed	following	Gram	
staining	 technique,	 fall	 in	 the	 classic	 description	
of	staph.	In	terms	of	growing	conditions,	it	can	be	
mention	 that	 all	 colonies	 have	 developed	during	
24	hours,	in	aerobical	condition	at	37°C,	on	simple	
culture	 media:	 broth,	 nutrient	 agar	 and	 agar	
enriched	with	ram	defibrinated	blood.
From	the	skin	lesions	of	the	30	dogs	diagnosed	
with	pyoderma,	out	of	which	23	were	diagnosed	
with	superficial	pyoderma	and	7	dogs	with	deep	
pyoderma	(including	3	with	generalized purulent 
demodicosis	 lesions	 and	 5	 with	 interdigital	
furunculosis),	there	were	isolated	and	identified	28	
strains	of	Staphylococcus pseudintermedius	(Bond	
and	Loeffler,	2012;	.Devriese	al.	2005,	Devriese	et 
al.	2009;	Duijkeren	et al.	2011;	Faires	et al.,	2009	
;	 Forbes	 et al.,	 2007; Sasaki et al.,	 2007)and	 2	
strains	of	Staphylococcus aureus.
The	 cultural	 features,	 as	 well	 as	 the	 tested	
biochemical	 properties	 (Castellanos	 et al.,	
2011)	 confirm	 the	 cultural	 affiliation	 to	 the	
genus	 Staphylococcus	 (Table	 no.	 1).	 All	 strains	
produced	 catalase,	 acid	 from	 glucose	 and	 from	
glycerol	 in	anaerobic	condition,	were	susceptible	
to	 furazolidone	 and	 resistent	 to	 bacitracin,	
which	 made	 possible	 the	 differentiation	 from	
micrococci	(Forbes	et al.	2007;	Kloos	et al.,1999).	
All	investigated	strains	produced	phosphatase	and	
urease,	 fermented	the	 trehalose,	 the	sucrose	and	
the	maltose	(Table	no.	2).	Two	strains	synthesized	
golden	 pigment,	 the	 remaining	 28	 producing	
no	 pigment.	 Regarding	 hemolysis,	 two	 strains,	
identified	 as	 belonging	 to	 Staphylococcus aureus 
species,	produced	alpha	hemolysis	and	23	strains	
of	Staphylococcus pseudintermedius	produced	beta	
hemolysis	(Table	no.	3).	
From	tables	no.	3	and	no.	4	it	can	be	observed	
that	 the	 strains	 which	 produced	 hemolysins	 and	
coagulated	 citrated	 plasma	 are	 also	 producing	
nucleases	and,	in	smaller	number,	are	synthesizing	
phospholipases.	It	can	be	also	noted	that	strain	21	
Fig. 1	Api	20	Staph
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of	S. pseudintermedius,	 altough	 did	 not	 expressed	
any	 pathogenic	 factor,	 it	 was	 able	 to	 synthesize	
phospholipase.	Highlighting	the	morpho-biological	
properties	 of	 the	 investigated	 strains	helps	 in	 se-
lecting	 the	antibiotic	which	guarantees	 the	 thera-
peutic	success	and	it	also	represents	a	wa	rran	ty	in	
appropriate	selection	of	strains	used	in	developing	
staph	autovaccine.	The	strains	selected	to	compose	
the	 autovaccine	 must	 phenotypically	 express	 the	
following	properties:	production	of	hemolysins,	of	
phospholipase	and	DNase.
Table 1 Response	of	the	30	strains	isolated	from	pyoderma	following	the	tests	of	their	assignment	to Staphylo-
coccus genus
No. Morphologic*,	cultural**,	biochemical***	features
Positive	response Negative	response
No.	of	
strains
Percent
No.	of	
strains
Percent
1 Gram	positive	cocci* 30 100% 0 0
2 Arranged	into	irregular	clusters* 30 100% 0 0
3 Average	turbidity	in	the	broth** 30 100% 0 0
4
Thin	ring	and	homogenized	
deposits	in	old	cultures**
30 100% 0 0
5
Round,	smooth,	shiny,	slightly	convex	(S	type)	
colonies,	creamy	consistency,	1-3	mm**
30 100% 0 0
6 Pigmented	or	non-pigmented** 30 100% 0 0
7 Catalase	production*** 30 100% 0 0
8 Acid	production	from	glucose	in	anaerobiosis*** 30 100% 0 0
9
Acid	production	from	glycerol	in	anaerobiosis	in	
the	presence	of	0.4	μg	/	ml	erythromycin	***
30 100% 0 0
10 Sensitivity	to	furazolidone	(100μg/disk)*** 30 100% 0 0
11 Sensitivity	to	bacitracin	(0.04	I.U	/	disk)*** 0 0 30 100%
Table 2	The	behavior	of	the	30	strains	of	staphylococci	isolated	from	pyoderma	to	their	assigning	to	species	tests
No. Features	
Positive	response Negative	response
No.	of	
strains
Percent
No.	of	
strains
Percent
1 Pigment	production 2 6,67% 28 93,33%
2 Production	of	hemolysins 25 83,33% 5 16,67%
3 Production	of	phosphatase 30 100% 0 0
4 Urease	production 30 100% 0 0
5
Fermentation: 30 100% 0 0
			of	sucrose 30 100% 0 0
			of	trehalose 30 100% 0 0
			of	maltose 30 100% 0 0
			of	raffinose 0 0 30 100%
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Table 3 Biochemical	properties	which	correlate	with	pathogenicity	(Futagawa	et al.,	2006)
No. Pathogeniciy	factors	
Positive	response Negative	response
No.	of	
strains
Percent
No.	of	
strains
Percent
1 Citrated	plasma	coagulation 23 76,66% 7 23,34
2 Production	of	nucleases	(DN-ase) 19 63,33 11 36,	67
3 Production	of	phospholipase 16 53,33 14 46,67
4
Production	of	hemolysins 
α 
β
2
23
83,33%
5
16,67
Table 4 Patogenicity	of	Staphylococcus strains
No. Species
Strain	ID Hemo-lysis	type Citrated	plasma	coagulation Production	of	nuclease Production	of	phospho-lipase
1
S.pseudintermedius
Sp1 β + + +
2 Sp2 β + +
3 Sp3 β + + +
4 Sp4 β +
5 Sp5 β + + +
6
S.pseudintermedius
Sp6 β + + +
7 Sp7 β + + +
8 Sp8 β +
9 Sp9 β +
10 Sp10 β + + +
11 Sp11 -
12 Sp12 -
13 Sp13 β + + +
14 Sp14 β + +
15 Sp15 β + + +
16 Sp16 β +
17 Sp17 β + + +
18 Sp18 β
19 Sp19 β + +
20 Sp20 β +
21 Sp21 - +
22 Sp22 -
23 Sp23 β + +
24 Sp24 β + + +
25 Sp25 β + + +
26 Sp26 -
27 Sp27 β + + +
28 Sp28 β + +
29 S.aureus Sa29 α + + +
30 Sa30 α + + +
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Following	 the	 antibiogram,	 there	 has	 been	
found	a	high	sensitivity	to	rifampicin	(27	strains,	
representing	 90%	 of	 those	 investigated),	 to	
ciprofloxacin	(24	strains,	80%),	to	norfloxacin	(21	
strains,	 70%),	 pradofloxacin	 (21	 strains,	 70%),	
oxacillin	 (23	 strains,	 76.66%).	 The	 sensitivity	
to	 cephalexin	was	 noted	 in	 13	 strains	 (43.33%),	
to	 ampicillin	 with	 sulbactam	 14	 strains	 were	
susceptible	and	to	amoxicillin	with	clavulanic	acid	
19	strains	(63.33%).	
There	 have	 been	 obtained	 high	 percentages	
of	 strains	 resistant	 to	 some	 antibiotics,	 such	 as:	
erythromycin	 80%	 (24	 strains),	 neomycin	 80%	
(24	 strains),	 doxycycline	 76.66%	 (23	 strains)	
and	 tetracycline	 76.66%.	 To	 gentamycin,	 9	
strains	(30%)	were	resistant	and	12	(40%)	were	
susceptible.	 To	 trimethoprim	 with	 sulfame-
tho	xazole	 only	 3	 strains	 proved	 sensitive.	 As	
the	 existing	 studies	 also	 confirmed,	 rifampicin	
remains	a	choice	(Loeffler	quoted	by Prost,	2008)	
for	 pyodermitis,	 especially	 for	 the	 deep	 ones,	
but	on	a	short	term,	because	bacterial	resistance	
develops	rapidly	(Gootz,	2010;	Noble	et al.,	1992;	
Papich,	M.	G.	;	2012).
CONCLUSIONS 
Following	 this	 study	 conducted	 on	 samples	
from	a	total	of	30	dogs	it	was	found	that:
The	 main	 bacterium	 responsible	 in	 cau	sing	
canine	 pyoderma	 is	 Staphylococcus pseudinterme-
dius.	It	was	isolated	in	28	of	the	30	samples	collected	
from	dogs	skin	lesions,	representing	a	rate	of	93,33%	
of	 all	 conditions	 to	 be	 studied.	 The	 identification	
was	carried	out	based	on	morphological	properties	
revealed	by	the	smears,	based	on	the	cultural	and	
biochemical	properties	and	on	the	response	to	the	
antibiotics	mentioned	above.	
As	 a	 result	 of	 the	 simultaneous	 production	
of	 hemolysins	 (83.33%),	 coagulase	 (76,	 66%),	
thermonuclease	 (63.33%)	 and	 phospholipase	
(53,	33%)	 in	 the	 same	strains,	 the	pathogenicity	
potential	 of	 staphylococci	 studied	 could	 be	
esti	mated,	 being	 observed	 to	 53.33%	 of	 the	
strains	 investigated.	 The	 expression	 of	 the	main	
pathogenicity	 factors	 mentioned	 above	 can	 be	
correlated	with	the	onset	of	disease	symptoms	in	
dogs’	pyoderma.
Increased	 sensitivity	 to	 oxacillin	 proves	
that	 most	 strains	 studied	 were	 not	 methicillin	
resistant.	 The	most	 effective	 antibiotics	 turn	 out	
to	 be	 fluoroquinolones	 and	 rifampin,	 which	 is	
consistent	with	the	existing	literature	data.	
Because	 there	were	 found	 strains	 resistant	 to	
amoxicillin	 with	 clavulanic	 acid	 and	 cephalexin,	
considered	 until	 recently	 antibiotics	 of	 choice	 in	
cutaneous	 infections	 and	 to	 other	 anti-infectious	
substances	even	in	the	case	of	superficial	pyoderma,	
starting	 the	 treatment	 is	 recommended	 only	
after	 performing	 bacteriological	 examination	 and	
antibiogram.
Fig. 2 Staphylococcus pseudintermedius
Beta-hemolisis	on	blood	agar
Fig. 3 Staphylococcus aureus
Alpha-hemolisis	on	blood	agar
Fig. 4 Antibiogram
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